
OZAUKEE COUNTY                                 
PLANNING AND PARKS DEPARTMENT

IMPACT OF CLIMATE CHANGE ON THE GREAT LAKES ECOSYSTEM –

 
A NOAA SCIENCE NEEDS ASSESSMENT WORKSHOP TO MEET EMERGING 

CHALLENGES

OZAUKEE COUNTY, A COASTAL COMMUNITY CASE STUDY:  

POTENTIAL IMPACTS OF CLIMATE CHANGE ON WATER-BASED 
RECREATION AND TOURISM

JULY 29 - 31, 2008

ANDREW T. STRUCK, DIRECTOR – PLANNING AND PARKS DEPT

SCHOOL OF NATURAL RESOURCES AND ENVIRONMENT                 
UNIVERSITY OF MICHIGAN –

 

CENTRAL CAMPUS                             
ANN ARBOR, MICHIGAN



OZAUKEE COUNTY                                 
PLANNING AND PARKS DEPARTMENT

OZAUKEE COUNTY, A COASTAL COMMUNITY CASE STUDY:  

POTENTIAL IMPACTS OF CLIMATE CHANGE ON WATER-BASED 
RECREATION AND TOURISM

• PHYSICAL ENVIRONMENT – COASTAL EROSION

• SEASONAL PRECIPITATION AND FREQUENCY OF RAINFALL – FLOODING

• WATER QUANTITY – LAKE LEVELS – HARBOR ACCESS / BOATING

• WATER QUALITY – STORMWATER INPUTS

• HUMAN HEALTH – BEACH CLOSURES AND ALGAL BLOOMS

• FISH RECRUITMENT AND PRODUCTIVITY – CHARTER FISHING INDUSTRY 

AND FISH IMPEDIMENTS
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Milwaukee



PHYSICAL ENVIRONMENT – COASTAL EROSION
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PHYSICAL ENVIRONMENT – COASTAL EROSION





























UPPER LAKE PARK BEACH –
 

PORT WASHINGTON
PHYSICAL ENVIRONMENT – COASTAL EROSION



VIRMOND PARK –
 

OZAUKEE COUNTY
PHYSICAL ENVIRONMENT – COASTAL EROSION



LION’S DEN GORGE –
 

OZAUKEE COUNTY
PHYSICAL ENVIRONMENT – COASTAL EROSION
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OZAUKEE COUNTY
PHYSICAL ENVIRONMENT – COASTAL EROSION



Stairs / Bridge / Lake Access

Grass GeoBlock Permeable Parking Lot

Boardwalk / Wetland Viewing Platform

Trails & Lake Michigan Bluff Viewing Area –

 

Handicap Accessible

LION’S DEN GORGE –
 

OZAUKEE COUNTY
PHYSICAL ENVIRONMENT – COASTAL EROSION





SEASONAL PRECIPITATION AND FREQUENCY 
OF RAINFALL – FLOODING

Milwaukee River

Cedar Creek
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SEASONAL PRECIPITATION AND FREQUENCY 
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WATER QUANTITY – LAKE LEVELS AND 
HARBOR ACCESS / BOATING / FISHING

PORT WASHINGTON HARBOR







WATER QUANTITY – LAKE LEVELS AND 
HARBOR ACCESS / BOATING / FISHING

IMPACT OF THE CHARTER FISHING INDUSTRY – 
PORT WASHINGTON

• 31 Total Charter Boats

• Dock fees paid to City Marina by Charter Boat owners $68,850 /

 

year

• Charter fishing season spans five months –

 

May through September

• 2,588 Trips and 12,842 People Fishing in 2007

• Approximately 42% were non-resident in 2007

• The total number of hotel room rentals -

 

approximately 2,400 annually

• Impact to area restaurants is approximately $400,000 annually

•

 

Impact to other area business –

 

the Charter Fleet purchased 49,294 
gallons of fuel ($166,558) in 2007

Source: Port Washington Charter Association Economic Impact Study (2008)



WATER QUALITY – STORMWATER INPUTS

Comprehensive Sanitary Survey of 
Upper Lake Park Beach

Summer 2007
(May 28th

 
–

 
September 3rd)

City of Port Washington
Ozaukee County Planning and Parks

Ozaukee County Public Health Department



Valley Creek Outfall



Valley Creek Outfall

•
 

Average Flows
–

 
June 0.377 MGD

–
 

July 1.10 MGD
–

 
August 4.21 MGD

•
 

Peak Flow
–

 
August 22nd - 23rd

–
 

27.2 MGD
MGD = million gal per day
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Sauk Creek 



Sauk Creek

•
 

Average Flow
–

 
June 3.19 MGD

–
 

July 10.43 MGD
–

 
August 34.92 MGD

•
 

Peak Flow
–

 
August 20th - 21st

–
 

168.4 MGD
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Advisory / Yellow                           
≥

 

235 < 1000CFU /100mL

HUMAN HEALTH – BEACH CLOSURES AND 
ALGAL BLOOMS

Closure / Red              
≥1000 CFU / 100mL



Aug-Sept E.coli
 

Levels Upper Lake Park
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Upper Lake Park 2007 Advisory Summary

•
 

12 closure advisories 
–

 
All closures were rain related

•

 

Aug 20th –Aug 25th

 

8 inches of rain fell during 6 day period
•

 

Huge volumes of storm water where measured

•
 

2 cautionary advisories
–

 
Each advisory occurred after a brief rain event

•
 

3 preemptive advisories
–

 
Storm water conditions created turbid beachwater

–
 

Raining during field sampling



Aug-Sept Total P Concentrations       
Upper Lake Park
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2007 Algae Impacts on Upper Lake Park
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Algae Deposition on Beach (Aug 22)



FISH RECRUITMENT AND PRODUCTIVITY – 
CHARTER FISHING INDUSTRY &                      

FISH IMPEDIMENTS



LAKE MICHIGAN BLUFF EROSION 
WORKSHOP - 2001



LAKE MICHIGAN BLUFF EROSION 
WORKSHOP - 2002



PLAN DEVELOPMENT & OUTREACH MATERIALS

PHYSICAL ENVIRONMENT – COASTAL EROSION



PHYSICAL ENVIRONMENT – COASTAL EROSION
GIS COASTAL VISUALIZATION WEBSITE



CLIMATE CHANGE IN THE GREAT LAKES 
REGION – A PUBLIC DISCUSSION


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	UPPER LAKE PARK BEACH – PORT WASHINGTON
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Valley Creek Outfall
	Valley Creek Outfall
	Sauk Creek 
	Sauk Creek
	Advisory / Yellow                           ≥ 235 < 1000CFU /100mL
	Aug-Sept E.coli Levels Upper Lake Park
	Upper Lake Park 2007 Advisory Summary
	Aug-Sept Total P Concentrations       Upper Lake Park
	2007 Algae Impacts on Upper Lake Park
	Algae Deposition on Beach (Aug 22)
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54

